New AMPA antagonists in epilepsy.
Epilepsy is a common neurological disorder; however, its therapy is not satisfactory because a large number of patients suffer from refractory seizures and/or has a low quality of life due to antiepileptic drug (AED) side effects. Glutamate is the major excitatory neurotransmitter in the brain, AMPA receptors (AMPARs) represent a validated target for AEDs' development. Evidences support their role during seizures and neurodegeneration. Development of AMPAR ligands has led to two different branches of research, with the identification of competitive and noncompetitive antagonists. We herein describe the architecture of AMPAR and the main structure-activity relationships of antagonists. Finally, we report the effects of AMPAR antagonists in preclinical models and clinical trials in epileptic patients. We reviewed the most relevant research in the field, focusing on research advances for the oldest AMPA antagonists and the new most promising molecules identified. Overall, the development of AMPAR antagonists confirms their great clinical potential; their arrival to clinical practice has been slowed down by their unfavorable pharmacokinetic profile and tolerability; however, their clinical use might be justified by their efficacy and the new drugs developed such as perampanel have been greatly ameliorated from both points of view.